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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S190was to assess the changes in static (isometric) and dynamic (power
¼ torque  angular velocity) measures of knee extensor strength in
patients undergoing total knee TKA and to examine the accom-
panying changes in functional performance.
Methods: Patients undergoing TKA participated in a functional
assessment before surgery and after surgery at the time of dis-
charge from physical therapy (w3 months after TKA). The func-
tional assessment was comprised of quadriceps strength testing
and a series of functional performance tests. Static strength was
assessed during maximal voluntary isometric contractions (MVIC).
Dynamic strength was quantiﬁed as peak power produce during
isokinetic and isotonic contractions. The isokinetic contractions
were performed at three velocities (60, 90, and 120 deg/s) deter-
mined to cover a range of knee angular velocities observed during
functional tasks. The isotonic contractions were performed against
three resistances, which were standardized as percentage of body
weight (20, 30, and 40% body weight). The functional performance
tests included timed up-and-go (TUG), stair climbing test (SCT),
and 6-minute walk (6MW). Changes in each strength measure and
functional performance measure between testing sessions were
assessed.
Results: Preliminary data from 3 subjects (#1 and #2 were men
and #3 was a woman) who completed both before surgery (Pre)
and after discharge from outpatient physical therapy (3mos) are
presented here (Fig. 1). Subject #1 showed a reduction in MVIC
strength, small but mixed results for peak power across isokinetic
resistances, and was unable to move the isotonic resistances at 30
and 40%BW at both time points. Subjects #2 and #3 increased their
isometric strength, but peak power only increased across velocities
and resistances for subject #3. Although subject #2 showed an
increase in MVIC strength, he also exhibited reductions in peak
isotonic power and minimal differences in peak isokinetic power.
All subjects showed some improvement in 6MW distance, whereas
performance times for the TUG and SCT differed across tasks and
among subjects.
Discussion: Our preliminary ﬁndings show that changes in static and
dynamic quadriceps strength in patients who undergo TKA do not
always change in the same direction. The mixed results across subjects
for the strength and functional performance measures suggests that
static and dynamic strength measures may be necessary to fully
understand the role that the knee extensors play in functional ability
following TKA.
Conclusions: These ﬁndings suggest that further study of dynamic
strength may provide additional insight into the factors responsible for
persistent functional deﬁcits in patients after TKA.Fig. 1. Data for three subjects prior to total knee arthroplasty (Pre) and
approximately 3 months after surgery, following outpatient physical
therapy (3mos). Maximal voluntray isometric contraction (MVIC), peak
isokinetic power at three joint velocities (60, 90, & 120 deg/), peak iso-
tonic power at three body weight standardized resistances (20, 30, & 40%
BW), and functional performance during the timed up-and-go (TUG), stair
climbing test (SCT), and 6-minute walk (6MW) are presented for each
subject at each time point.326
KNEE FUNCTION AND KOOS INDEX IN SUBJECTS WITH DIFFERENT
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ESTONIAN LONGITUDINAL STUDY
A.E. Tamm, J. Kumm, M. Lintrop, A. Tamm. Univ. of Tartu, Tartu, Estonia
Background: Development of knee osteoarthritis (KOA) is slow and
insidious, with nonlinear or phasic progression (Kumm et al. 2013). Our
follow-up study of a middle-aged population based cohort during six
years, using KOOS index, revealed a signi-ﬁcant decrease in some self-
reported functional abilities. In this report we present the data from the
last three-year period.
Aims: 1) To characterize the status of subsets of patients with early and
advanced knee OA using the KOOS questionnaire; 2) to investigate
associations between the functional abilities of the lower limb and their
radiographic knee OA in the same subsets of patients.
Material andmethods:Acohortof173 subjects (109 femaleand64male)
from a symptomatic and a non-symptomatic Estonian populationwith a
mean age of 50 (36–62) years was studied. The status of their knees was
assessed before and after a three year period using the KOOS ques-
tionnaire, functional performance tests and radio-graphy. Functional
performance was assessed (1) by stair climbing test (SCT, the highest
steps in cm; separately with left and right leg); (2) rising from the low
chair (RC) (the lowest height, in cm); (3) timedUP&GO test (TUG, sec) and
(4) 30mwalking test (withmaximal speed, sec). For SCTand RC test stool
was used (Picture 1). Radiographs from the tibio-femoral (TF) joint and
axial radio[[Unsupported Character – Codename -]]graphs of the patello-
femoral (PF) joint of both knees were taken at baseline and three years
later and assessed according to Cooper and Spector (1992) and Nagaosa-
Doherty (2000) systems. According to longitudinal follow-up, the study
subjects were divided into six groups (Table 1, G1–G6).
KOOS questionnaire has ﬁve subscales: symptoms (S), pain (P), activ-
ities of daily living (ADL), sport/recreation (SP/REC) and quality of life
(QL) were used. The last two subscales distinguish it from WOMAC
index. Non-parametric statistics was used for this study.
Results:
KOOS results. As expected, highly signiﬁcant differences in all 5 sub-
scales were observed between the patients (G2–G6) and the controls
(G1). Among the patients with knee complaints signiﬁcant differences
were found for female patients between group G2 and group G4: Sp/Rec
(p ¼ 0.02) and QL (p ¼ 0.002). The differences were even more pro-
nounced for female patients between G2 and G6 (with progressive OA):
Sp/Rec (p ¼ 0.0004) and QL (p ¼ 0.014). Differences with the other
groups (G3 and G5) were statistically not signiﬁcant.
Functional tests and radiography. The results of the chair tests and 30
mwalk but not the TUG test, were signiﬁcantly different for the patients
(G2–G6) and the controls (G1). In more advanced OA cases (G4 and G6)
the TUG results were slower for female patients from G4 and G6 than
for those from G2. The differences were much more expressed between
the above groups in all stool tests: RC (p ¼ 0.001–0.00004), SCT (p ¼
0.003–0.0003). The differences between G2 and the other radiographic
groups (G3 and G5) were statistically not signiﬁcant.
Conclusions:
1. Highly signiﬁcant differences were observed between the patients
and the controls in all KOOS subscales as well as in three out of four
performance tests.
2. A signiﬁcant decline was found in the KOOS subscales Sp/Rec and QL
for female patients with advanced (G4) and progressive (G6) knee OA.
3. Female patients with advanced (G4) and progressive (G6) knee OA
showed lower ability in the chair tests compared with those without
radiographic OA. The early radiographic groups (G3 and G5) did not
differ from cases without OA (G2).
4. The test stool is a simple and practical device for quantitative
assessment of the ability of the lower limb and for identiﬁying advanced
OA forms.Clinical and radiographic caharacterization of the groups.
